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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 * * * * s hows the word which can not be translated: 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The aspirator of the membrane-separation unit characterized by having carried out immersion 
arrangement of the membrane-separation unit into the membrane-separation tub into which processed water 
flows, having connected with the vacuum tank, having prepared the siphon which is open for free passage to 
the transparency liquid flow channel of a membrane-separation unit, it having been open for free passage at the 
pars basilaris ossis occipitalis of a vacuum tank, and having formed treated water tubing, having infixed the 
treated water pump in the middle of treated water tubing, having been open for free passage in the crowning of 
a vacuum tank, and forming a vacuum pump. 

[Claim 2] The aspirator of the membrane-separation unit characterized by to have carried out immersion 
arrangement of the membrane-separation unit into the membrane-separation tub into which processed water 
flows, to have connected with the attraction tank, to have prepared the siphon which is open for free passage 
to the transparency liquid flow channel of a membrane-separation unit, to have been open for free passage at 
the pars basilaris ossis occipitalis of an attraction tank, to have formed treated water tubing, and to open for 
free passage and form the feed pipe which infixed the treated water pump in the middle of treated water tubing, 
and infixed the closing motion valve in an attraction tank. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the aspirator of the membrane-separation unit which performs 

solid liquid separation in a tub. 

[0002] 

[Description of the Prior Art] Conventionally, there is a thing as shown, for example in drawing 3 as a 
configuration using a filter in water treatment. In drawing 3 , to a reaction vessel 1 , it lets the raw water supply 
pipe 2 pass, and raw water, such as sewage and nightsoil, flows, it mixes with the active sludge in a reaction 
vessel 1, and raw water forms mixed liquor 3. Moreover, air 5 is supplied to a diffiiser 7 through an airpipe 6 
by the blower 4, and aeration of the air 5 is carried out towards the upper part from a diffiiser 7. It is made to 
circulate within a tub, while supplying oxygen into mixed liquor 3 by this aeration, carrying out stirring mixing of 
the mixed liquor 3 in a reaction vessel 1 by the lifting stirring style which occurs according to an airlift operation 
of air 5. 

[0003] On the other hand, solid liquid separation of the mixed liquor 3 in a reaction vessel 1 is carried out with 
the membrane-separation unit 8, and the transparency liquid which penetrated the filtration membrane of the 
membrane-separation unit 8 is taken out to the treated water tub 12 through the siphon 1 1 with a suction pump 
10 as treated water 9. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional configuration, since 
the transparency liquid flow channel or siphon 1 1 inside a unit is negative pressure, in the transparency liquid 
which penetrated the filtration membrane of the membrane-separation unit 8, air bubbles arise for reduced 
pressure. These air bubbles checked the suction effect by ******** to the suction pump 10, and there was a 
problem to which the transparency rate of flow in a membrane-separation unit falls. 
[0005] It aims at offering the aspirator of the membrane-separation unit which can always give fixed negative 
pressure to a membrane-separation unit, without this invention's solving the above-mentioned technical 
problem, and being affected by the air bubbles in transparency liquid. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it connects with a 
vacuum tank, the siphon which the aspirator of the membrane-separation unit of this invention carries out 
immersion arrangement of the membrane-separation unit into the membrane-separation tub into which 
processed water flows, and is open for free passage to the transparency liquid flow channel of a membrane- 
separation unit is prepared, it is open for free passage at the pars basilaris ossis occipitalis of a vacuum tank, 
treated water tubing is formed, and a treated water pump is infixed in the middle of treated water tubing, and it 
considers as the configuration which was open for free passage in the crowning of a vacuum tank, and formed 
the vacuum pump. 

[0007] It carries out as the configuration which the aspirator of the membrane-separation unit of this invention 
carried out immersion arrangement of the membrane-separation unit into the membrane-separation tub into 
which processed water flows, connected with the attraction tank, prepared the siphon which is open for free 
passage to the transparency liquid flow channel of a membrane-separation unit, was open for free passage at 
the pars basilaris ossis occipitalis of an attraction tank, formed treated-water tubing, and opened for free 



passage and formed the feed pipe which infixed the treated-water pump in the middle of treated-water tubing, 

and infixed the closing-motion valve in an attraction tank. 

[0008] 

[Function] In the aspirator of the membrane-separation unit concerning the 1st configuration of above- 
mentioned this invention, fixed negative pressure is given to a membrane-separation unit through a vacuum tank 
and the siphon by actuation of a vacuum pump. In this condition, solid liquid separation of the processed water 
which piles up in a membrane-separation tub is carried out in a membrane-separation unit, and it draws in to a 
vacuum tank through a transparency liquid flow channeland the siphon by using as treated water the 
transparency liquid which penetrated the filtration membrane. The treated water which flowed in the vacuum 
tank piles up in the pars-basilaris-ossis-occipitalis side of a vacuum tank, emits the air bubbles produced with 
reduced pressure on the water surface in a tank, and vapor-liquid separates it. The gas in ejection and a 
vacuum tank takes out the treated water in a vacuum tank outside a vacuum pump through treated water tubing 
with a treated water pump. 

[0009] Therefore, while air bubbles can perform ejection of ********** m ^ smooth treated water on a 
treated water pump by performing vapor liquid separation of treated water in a vacuum tank, by maintaining the 
inside of a vacuum tank to fixed negative pressure with a vacuum pump, the stable attraction effectiveness can 
be acquired and the flux in a membrane-separation unit will become uniform as a result. 
[0010] the aspirator of the membrane-separation unit concerning the 2nd configuration of this invention - 
setting the time of the early stages of operation ~ a closing motion valve ~ opening ~ the inside of an 
attraction tank from a feed pipe ~ start up - service water - supplying ~ the inside of an attraction tank — 
start up -- it fills with service water, and a closing motion valve ~ blockading a treated water pump ~ 
treated water tubing -- letting it pass ~ the start up in an attraction tank - service water is drawn out and 
negative pressure is produced in an attraction tank. In this condition, solid liquid separation of the processed 
water which piles up in a membrane-separation tub is carried out in a membrane-separation unit, and it draws 
in on an attraction tank through a transparency liquid flow channel and the siphon by using as treated water the 
transparency liquid which penetrated the filtration membrane. The treated water which flowed in the attraction 
tank piles up in the pars-basilaris-ossis-occipitalis side of an attraction tank, emits the air bubbles produced 
with reduced pressure on the water surface in a tank, and vapor-liquid separates it. The treated water in an 
attraction tank is taken out outside through treated water tubing with a treated water pump. 
[001 1] Therefore, while air bubbles can perform ejection of ********** and smooth treated water on a 
treated water pump by performing vapor liquid separation of treated water in an attraction tank, the stable 
attraction effectiveness can be acquired and the flux in a membrane-separation unit will become uniform as a 
result. 
[0012] 

[Example] Hereafter, one example of this invention is explained based on a drawing. In drawing 1 , processed 
water 22 is stored in the interior of the membrane-separation tub 2 1 , and this processed water 22 is the mixed 
liquor of raw water, such as sewage coconut urine supplied through the raw water supply pipe 23, and active 
sludge. 

[00 1 3] Immersion arrangement of the membrane-separation unit 24 is carried out under the suitable depth of 
water of processed water 22, and two or more membrane modules which make tabular were set, and have 
been arranged to parallel in the vertical direction, and the membrane-separation unit 24 opened the suitable gap 
for free passage for them to the transparency liquid flow channel of each membrane module, and has formed 
the siphon 25. Moreover, it was located in the pars basilaris ossis occipitalis of the membrane-separation tub 
2 1 under the membrane-separation unit 24, the powder trachea 26 is arranged, and the blower 28 is 
connected to the powder trachea 26 through an airpipe 27. 

[00 14] The siphon 25 is open for free passage to the vacuum tank 29, and the treated water tubing 30 is 
carrying out opening to the pars basilaris ossis occipitalis of a vacuum tank 29. In the middle of the treated 
water tubing 30, the treated water pump 3 1 and the check valve 32 are infixed, and opening of the head of the 
treated water tubing 30 is carried out to the treated water tub 33. Moreover, opening was carried out to the 
crowning of a vacuum tank 29, the inlet pipe 34 is formed, and the vacuum pump 35 is connected to an inlet 
pipe 34. Furthermore, the water gauge 36 and the pressure gage 37 are formed in the vacuum tank 29. 
[00 1 5] the following and above-mentioned configuration - the operation to kick is explained. Air is supplied to 



the powder trachea 26 through an airpipe 27 by the blower 28, and aeration is carried out towards the upper 
part from the powder trachea 26. The processed water 22 in the membrane-separation tub 21 is stirred, and it 
is made to circulate within a tub by the lifting stirring style which occurs according to this airlift operation of air 
that carried out aeration. 

[0016] On the other hand, fixed negative pressure is given to the membrane-separation unit 24 through a 
vacuum tank 29 and the siphon 25 by maintaining the inside of a vacuum tank 29 to fixed negative pressure, 
discharging the gas in a vacuum tank 29 outside through an inlet pipe 34 by actuation of a vacuum pump 35, 
and measuring with a pressure gage 37! In this condition, solid liquid separation of the processed water 22 
which piles up in the membrane-separation tub 2 1 is carried out in the membrane-separation unit 24, and it 
draws in to a vacuum tank 29 through a transparency liquid flow channel and the siphon 25 by using as treated 
water the transparency liquid which penetrated the filtration membrane. 

[00 1 7] The treated water 38 which flowed in the vacuum tank 29 piles up in the pars-basilaris-ossis-occipitalis 
side of a vacuum tank 29, emits the air bubbles produced with reduced pressure on the water surface in a tank, 
and vapor-liquid separates it. The gas in a vacuum tank 29 is taken out outside through an inlet pipe 34 with a 
vacuum pump 35. Moreover, when the water level in the vacuum tank 29 measured with a water gauge 36 
reaches at least fixed water, the treated water pump 3 1 is driven and the treated water 38 in a vacuum tank 29 
is taken out to the treated water tub 33 through the treated water tubing 30 and a check valve 32. 
[00 1 8] Drawing 2 shows other examples of this invention, attaches the same number about the member which 
performs the same operation as a previous example, and omits explanation. In drawing 2 , the siphon 25 was 
open for free passage on the seal-type attraction tank 41, was open for free passage at the pars basilaris ossis 
occipitalis of the attraction tank 41, and has formed the treated water tubing 30. 

[0019] The feed pipe 42 is carrying out opening to the upper part of the attraction tank 41, and the closing 
motion valve 43 is infixed in a feed pipe 42. Moreover, in the upper part of the attraction tank 41, the exhaust 
pipe 45 which infixed the check valve 44 is open for free passage. 

[0020] this configuration - setting - the time of the early stages of operation -- the closing motion valve 43 -- 
opening the inside of the attraction tank 4 1 from a feed pipe 42 - start up — while supplying service water 
and discharging the air in the attraction tank 41 through an exhaust pipe 45 and a check valve 44 -- the inside 
of the attraction tank 41 - start up - it fills with service water, and the closing motion valve 43 - blockading - 
- the treated water pump 3 1 - the treated water tubing 30 - letting it pass - the start up in the attraction tank 
4 1 - service water is drawn out and negative pressure is produced in the attraction tank 4 1 . 
[0021] In this condition, solid liquid separation of the processed water 22 which piles up in the membrane- 
separation tub 21 is carried out in the membrane-separation unit 24, and it draws in on the attraction tank 41 
through a transparency liquid flow channel and the siphon 25 by using as treated water 38 the transparency 
liquid which penetrated the filtration membrane. The treated water 38 which flowed in the attraction tank 4 1 
piles up in the pars-basilaris-ossis-occipitalis side of the attraction tank 41, emits the air bubbles produced with 
reduced pressure on the water surface in a tank, and vapor-liquid separates it. And while attracting the treated 
water 38 in the attraction tank 41 continuously through treated water tubing with the treated water pump 3 1 
and maintaining the inside of the attraction tank 41 to fixed negative pressure, treated water 38 is taken out to 
the treated water tub 33. 
[0022] 

[Effect of the Invention] As stated above, while air bubbles can perform ejection of ********** and smooth 
treated water on a treated water pump by performing vapor liquid separation of treated water in a vacuum tank 
thru/or an attraction tank according to this invention, by maintaining the inside of a tank to fixed negative 
pressure, the stable attraction effectiveness can be acquired and the flux in a membrane-separation unit will 
become uniform as a result 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the aspirator of the membrane-separation unit which performs 
solid liquid separation in a tub. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, there is a thing as shown, for example in drawing 3 as a 
configuration using a filter in water treatment In drawing 3 , to a reaction vessel 1, it lets the raw water supply 
pipe 2 pass, and raw water, such as sewage and nightsoil, flows, it mixes with the active sludge in a reaction 
vessel 1, and raw water forms mixed liquor 3. Moreover, air 5 is supplied to a diffiiser 7 through an airpipe 6 
by the blower 4, and aeration of the air 5 is carried out towards the upper part from a diffuser 7. It is made to 
circulate within a tub, while supplying oxygen into mixed liquor 3 by this aeration, carrying out stirring mixing of 
the mixed liquor 3 in a reaction vessel 1 by the lifting stirring style which occurs according to an airlift operation 
of air 5. 

[0003] On the other hand, solid liquid separation of the mixed liquor 3 in a reaction vessel 1 is carried out with 
the membrane-separation unit 8, and the transparency liquid which penetrated the filtration membrane of the 
membrane-separation unit 8 is taken out to the treated water tub 12 through the siphon 1 1 with a suction pump 
10 as treated water 9. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As stated above, while air bubbles can perform ejection of ********** and smooth 
treated water on a treated water pump by performing vapor liquid separation of treated water in a vacuum tank 
thru/or an attraction tank according to this invention, by maintaining the inside of a tank to fixed negative 
pressure, the stable attraction effectiveness can be acquired and the flux in a membrane-separation unit will 
become uniform as a result 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional configuration, since 
the transparency liquid flow channel or siphon 1 1 inside a unit is negative pressure, in the transparency liquid 
which penetrated the filtration membrane of the membrane-separation unit 8, air bubbles arise for reduced 
pressure. These air bubbles checked the suction effect by ******** to the suction pump 10, and there was a 
problem to which the transparency rate of flow in a membrane-separation unit falls. 
[0005] It aims at offering the aspirator of the membrane-separation unit which can always give fixed negative 
pressure to a membrane-separation unit, without this invention's solving the above-mentioned technical 
problem, and being affected by the air bubbles in transparency liquid. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it connects with a 
vacuum tank, the siphon which the aspirator of the membrane-separation unit of this invention carries out 
immersion arrangement of the membrane-separation unit into the membrane-separation tub into which 
processed water flows, and is open for free passage to the transparency liquid flow channel of a membrane- 
separation unit is prepared, it is open for free passage at the pars basilaris ossis occipitalis of a vacuum tank, 
treated water tubing is formed, and a treated water pump is infixed in the middle of treated water tubing, and it 
considers as the configuration which was open for free passage in the crowning of a vacuum tank, and formed 
the vacuum pump. 

[0007] It carries out as the configuration which the aspirator of the membrane-separation unit of this invention 
carried out immersion arrangement of the membrane-separation unit into the membrane-separation tub into 
which processed water flows, connected with the attraction tank, prepared the siphon which is open for free 
passage to the transparency liquid flow channel of a membrane-separation unit, was open for free passage at 
the pars basilaris ossis occipitalis of an attraction tank, formed treated-water tubing, and opened for free 
passage and formed the feed pipe which infixed the treated-water pump in the middle of treated-water tubing, 
and infixed the closing-motion valve in an attraction tank. 
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OPERATION 



[Function] In the aspirator of the membrane-separation unit concerning the 1st configuration of above- 
mentioned this invention, fixed negative pressure is given to a membrane-separation unit through a vacuum tank 
and the siphon by actuation of a vacuum pump. In this condition, solid liquid separation of the processed water 
which piles up in a membrane-separation tub is carried out in a membrane-separation unit, and it draws in to a 
vacuum tank through a transparency liquid flow channel and the siphon by using as treated water the 
transparency liquid which penetrated the filtration membrane. The treated water which flowed in the vacuum 
tank piles up in the pars-basilaris-ossis-occipitalis side of a vacuum tank, emits the air bubbles produced with 
reduced pressure on the water surface in a tank, and vapor-liquid separates it. The gas in ejection and a 
vacuum tank takes out the treated water in a vacuum tank outside a vacuum pump through treated water tubing 
with a treated water pump. 

[0009] Therefore, while air bubbles can perform ejection of ********** and smooth treated water on a 
treated water pump by performing vapor liquid separation of treated water in a vacuum tank, by maintaining the 
inside of a vacuum tank to fixed negative pressure with a vacuum pump, the stable attraction effectiveness can 
be acquired and the flux in a membrane-separation unit will become uniform as a result. 
[0010] the aspirator of the membrane-separation unit concerning the 2nd configuration of this invention - 
setting -- the time of the early stages of operation - a closing motion valve opening - the inside of an 
attraction tank from a feed pipe — start up — service water -- supplying — the inside of an attraction tank — 
start up - it fills with service water, and a closing motion valve - blockading a treated water pump 
treated water tubing - letting it pass — the start up in an attraction tank — service water is drawn out and 
negative pressure is produced in an attraction tank. In this condition, solid liquid separation of the processed 
water which piles up in a membrane-separation tub is carried out in a membrane-separation unit, and it draws 
in on an attraction tank through a transparency liquid flow channel and the siphon by using as treated water the 
transparency liquid which penetrated the filtration membrane. The treated water which flowed in the attraction 
tank piles up in the pars-basilaris-ossis-occipitalis side of an attraction tank, emits the air bubbles produced 
with reduced pressure on the water surface in a tank, and vapor-liquid separates it. The treated water in an 
attraction tank is taken out outside through treated water tubing with a treated water pump. 
[001 1] Therefore, while air bubbles can perform ejection of ********** and smooth treated water on a 
treated water pump by performing vapor liquid separation of treated water in an attraction tank, the stable 
attraction effectiveness can be acquired and the flux in a membrane-separation unit will become uniform as a 
result. 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained based on a drawing. In drawing 1 , processed 
water 22 is stored in the interior of the membrane-separation tub 21, and this processed water 22 is the mixed 
liquor of raw water, such as sewage coconut urine supplied through the raw water supply pipe 23, and active 
sludge. 

[00 1 3] Immersion arrangement of the membrane-separation unit 24 is carried out under the suitable depth of 
water of processed water 22, and two or more membrane modules which make tabular were set, and have 
been arranged to parallel in the vertical direction, and the membrane-separation unit 24 opened the suitable gap 
for free passage for them to the transparency liquid flow channel of each membrane module, and has formed 
the siphon 25. Moreover, it was located in the pars basilaris ossis occipitalis of the membrane-separation tub 
2 1 under the membrane-separation unit 24, the powder trachea 26 is arranged, and the blower 28 is 
connected to the powder trachea 26 through an airpipe 27. 

[00 14] The siphon 25 is open for free passage to the vacuum tank 29, and the treated water tubing 30 is 
carrying out opening to the pars basilaris ossis occipitalis of a vacuum tank 29. In the middle of the treated 
water tubing 30, the treated water pump 3 1 and the check valve 32 are infixed, and opening of the head of the 
treated water tubing 30 is carried out to the treated water tub 33. Moreover, opening was carried out to the 
crowning of a vacuum tank 29, the inlet pipe 34 is formed, and the vacuum pump 35 is connected to an inlet 
pipe 34. Furthermore, the water gauge 36 and the pressure gage 37 are formed in the vacuum tank 29. 
[00 1 5] the following and above-mentioned configuration - the operation to kick is explained. Air is supplied to 
the powder trachea 26 through an airpipe 27 by the blower 28, and aeration is carried out towards the upper 
part from the powder trachea 26. The processed water 22 in the membrane-separation tub 21 is stirred, and it 
is made to circulate within a tub by the lifting stirring style which occurs according to this airlift operation of air 
that carried out aeration. 

[00 1 6] On the other hand, fixed negative pressure is given to the membrane-separation unit 24 through a 
vacuum tank 29 and the siphon 25 by maintaining the inside of a vacuum tank 29 to fixed negative pressure, 
discharging the gas in a vacuum tank 29 outside through an inlet pipe 34 by actuation of a vacuum pump 35, 
and measuring with a pressure gage 37. In this condition, solid liquid separation of the processed water 22 
which piles up in the membrane-separation tub 21 is carried out in the membrane-separation unit 24, and it 
draws in to a vacuum tank 29 through a transparency liquid flow channel and the siphon 25 by using as treated 
water the transparency liquid which penetrated the filtration membrane. 

[00 1 7] The treated water 38 which flowed in the vacuum tank 29 piles up in the pars-basilaris-ossis-occipitalis 
side of a vacuum tank 29, emits the air bubbles produced with reduced pressure on the water surface in a tank, 
and vapor-liquid separates it. The gas in a vacuum tank 29 is taken out outside through an inlet pipe 34 with a 
vacuum pump 35. Moreover, when the water level in the vacuum tank 29 measured with a water gauge 36 
reaches at least fixed water, the treated water pump 3 1 is driven and the treated water 38 in a vacuum tank 29 
is taken out to the treated water tub 33 through the treated water tubing 30 and a check valve 32. 
[00 1 8] Drawing 2 shows other examples of this invention, attaches the same number about the member which 
performs the same operation as a previous example, and omits explanation. In drawing 2 , the siphon 25 was 
open for free passage on the seal-type attraction tank 41, was open for free passage at the pars basilaris ossis 
occipitalis of the attraction tank 41, and has formed the treated water tubing 30. 

[00 1 9] The feed pipe 42 is carrying out opening to the upper part of the attraction tank 4 1 , and the closing 



motion valve 43 is infixed in a feed pipe 42. Moreover, in the upper part of the attraction tank 41, the exhaust 
pipe 45 which infixed the check valve 44 is open for free passage. 

[0020] this configuration - setting the time of the early stages of operation - the closing motion valve 43 
opening - the inside of the attraction tank 41 from a feed pipe 42 start up - while supplying service water 
and discharging the air in the attraction tank 41 through an exhaust pipe 45 and a check valve 44 - the inside 
of the attraction tank 41 ~ start up -- it fills with service water, and the closing motion valve 43 blockading - 
- the treated water pump 3 1 - the treated water tubing 30 - letting it pass the start up in the attraction tank 
4 1 - service water is drawn out and negative pressure is produced in the attraction tank 41 . 
[002 1] In this condition, solid liquid separation of the processed water 22 which piles up in the membrane- 
separation tub 21 is carried out in the membrane-separation unit 24, and it draws in on the attraction tank 41 
through a transparency liquid flow channel and the siphon 25 by using as treated water 38 the transparency 
liquid which penetrated the filtration membrane. The treated water 38 which flowed in the attraction tank 41 
piles up in the pars-basilaris-ossis-occipitalis side of the attraction tank 41, emits the air bubbles produced with 
reduced pressure on the water surface in a tank, and vapor-liquid separates it. And while attracting the treated 
water 38 in the attraction tank 4 1 continuously through treated water tubing with the treated water pump 3 1 
and maintaining the inside of the attraction tank 41 to fixed negative pressure, treated water 38 is taken out to 
the treated water tub 33. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the whole aspirator block diagram of the membrane-separation unit in one example of this 
inventioa 

[Drawing 21 It is the whole aspirator block diagram of the membrane-separation unit in other examples of this 
inventioa 

[Drawing 31 It is the conventional dipping former filter whole block diagram. 
[Description of Notations] 

24 Membrane-Separation Unit 

25 Siphon 

29 Vacuum Tank 

30 Treated Water Tubing 

3 1 Treated Water Pump 

34 Inlet Pipe 

35 Vacuum Pump 
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DRAWINGS 



[Drawing 11 
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[Drawing 31 

10 




[Translation done.] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



